Key indicators: single-crystal X-ray study; T = 173 K; mean (C-C) = 0.004 Å; R factor = 0.048; wR factor = 0.095; data-to-parameter ratio = 16.1.
Related literature
For background to and applications of phenyl-substituted oligosilanes, see: Hinch & Krc (1957) ; Matsumoto & Tanaka (2008) . For a related structure of a cyclotetrasilane without phenyl groups, see: Kyushin et al. (1995) . supplementary materials Acta Cryst. (2013) . E69, o149 [doi:10.1107/S160053681205074X] 1,1,3,3-Tetra-tert-butyl-2,2-diisopropyl-4,4-diphenylcyclotetrasilane Takayoshi Kuribara and Soichiro Kyushin Comment Birefringent materials have a wide range of optical applications. Single crystals of calcium carbonate and barium borate have been well known as inorganic birefringent materials. Organic single crystals such as urea have also been known to show birefringence. Since birefringence is related to crystal structures, studies on molecular structures and packing in a crystal are important. In 1957, birefringence of tetrakis(4-phenylphenyl)silane was reported (Hinch & Krc, 1957) .
Recently, birefringence of single crystals of phenyl-substituted linear oligosilanes and their application to polarizers have been reported (Matsumoto & Tanaka, 2008) . From these results, crystals of phenyl-substituted silicon compounds seem interesting as potential optical materials. We report herein the synthesis and X-ray crystal analysis of a phenyl-substituted cyclotetrasilane.
The coupling of 1,3-dibromo-1,1,3,3-tetra-tert-butyl-2,2-diphenyltrisilane and dichlorodiisopropylsilane with lithium in tetrahydrofuran (THF) gave 1,1,3,3-tetra-tert-butyl-2,2-diisopropyl-4,4-diphenylcyclotetrasilane (1) in 21% yield (Fig. 1 ).
The molecular structure of 1 is shown in Fig. 2 . Compound 1 has the crystallographic C2 symmetry, and therefore the cyclotetrasilane ring has a completely planar structure. The silicon-silicon bonds [2.4404 (8) Packing diagram of 1 is shown in Fig. 3 . Four molecules are present in a unit cell. All cyclotetrasilane rings are oriented toward the same direction with the line through the Si1 and Si3 atoms parallel to the b axis. There is no intermolecular ππ interaction among phenyl groups.
Experimental
A mixture of 1,3-dibromo-1,1,3,3-tetra-tert-butyl-2,2-diphenyltrisilane (5.00 g, 7.98 mmol), dichlorodiisopropylsilane (2.24 g, 12.1 mmol) and lithium (0.28 g, 40 mmol) in THF (50 ml) was stirred at room temperature for 1 day. The solvent was removed under reduced pressure. The residue was dissolved in hexane and passed through a short column of silica gel. After the silica gel was washed with hexane, the eluent was changed to diethyl ether. The diethyl ether eluate was evaporated. Recrystallization of the residue from methanol-THF (ca 1:1) gave 1 (0.956 g, 21%) as colorless crystals.
Single crystals were obtained from methanol-THF (ca 1:1) by slow evaporation. 5, 24.7, 25.4, 32.8, 127.1, 127.4, 138.6, 142.1. 29 Si NMR (119 MHz, CDCl 3 ): δ -6.2, 14.0, 20.4. IR (KBr): 3050, 2950, 2920, 2850, 1470, 1420, 1390, 1360, 810, 730, 
Refinement
All hydrogen atoms were generated at calculated positions and refined as riding atoms, with C-H = 0.95 (phenyl), 0.98 (methyl) or 1.00 (methine) Å, and with U iso (H) = 1.2U eq (phenyl C), 1.5U eq (methyl C) or 1.2U eq (methine C). 
Computing details

Figure 1
Synthesis of 1.
Figure 2
The molecular structure of 1, showing 50% probability displacement ellipsoids. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq Si1 0.0000 0.32355 (5) 
